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Exportation of MDR TB to Europe from
Setting with Actively Transmitted Persistent
Strains in Peru

Appendix 1

Actively Transmitted Multidrug-Resistant Tuberculosis Isolates in Lima, Peru

The 60 multidrug-resistant (MDR) Mycobacterium tuberculosis isolates from
consecutively diagnosed cases occurring during 2014-2015 in San Juan de Lurigancho (district
of Lima, Peru) included in this study were assigned to lineages on the basis of lineage marker
single-nucleotide polymorphisms (SNPs) and/or spoligotype (1,2). Of the 60 isolates, 56
corresponded to lineage 4 (L4) and the remaining 4 to lineage 2 (L2). MIRU-VNTR
(mycobacterial interspersed repetitive unit—variable-number tandem-repeat) analysis (3,4)
revealed that the most frequent sublineages were Latin America—Mediterranean (L4.3, 65%),
Haarlem (L4.1.2, 15%), and Beijing (L2, 6.7%) (Appendix 1 Table 3).

MIRU-VNTR-based fingerprinting indicated that 36 (60%) of 60 isolates were included
in 9 clusters (C1-LPMDR to C9-LPMDR; 2-10 isolates/cluster; Appendix 2,
https://wwwnc.cdc.gov/ElD/article/25/3/18-0574-App2.xIsx), suggesting a high percentage of
recent transmission. One of the clusters with the fewest numbers of isolates (N = 2, C9-LPMDR)
was of the Beijing lineage. Each cluster included cases distributed among various health centers.
The percentage of clustered cases in our analysis was higher than average values obtained
elsewhere, even for susceptible isolates.

Our sample included only 20% of the total MDR isolates in Lima, and the recruitment
period we used was shorter than that recommended (5) to efficiently capture transmission
clusters. Therefore, the true proportion of transmission could be even higher. MDR M.
tuberculosis transmission in Lima is multifactorial; in an investigation involving whole-genome
sequencing and social network analysis (6), exposure to healthcare venues, schools, and

transportation were associated with MDR M. tuberculosis infection.
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Persistent MDR M. tuberculosis Strains Actively Transmitted in Lima

Once highly active transmission of MDR M. tuberculosis in Lima was identified, we
moved on to evaluate whether the MDR M. tuberculosis strains that were being transmitted
constituted a persistent problem in Lima. To clarify this issue, we took advantage of genotyping
data available for 228 isolates (including MDR, monoresistant, polyresistant, and susceptible
isolates) from new tuberculosis cases in the same district of Lima 4 years earlier (during March
2010-December 2011). The integration of both data sets revealed that 6 of the 9 clustered strains
actively transmitted during 20142015 were previously found in 2011 (Appendix 1 Table 1).
Four clusters (the 2 with the largest number of isolates [C1-LPMDR and C2-LPMDR] and 2
with few isolates [C4-LPMDR and C9-LPMDRY]) of the 6 were already MDR, and 3 of these 4
strains were already part of MDR transmission clusters in 2011 (2 cases C1-LPMDR, 4 cases
C9-LPMDR, and 6 cases C2-LPMDR).
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Appendix 1 Table 1. Isolates sharing MIRU-VNTR type with multidrug-resistant tuberculosis clusters from Lima, Peru, 2014—2015*

No. isolates in Lima, No. isolates in Lima, No. isolates in Florence, No. isolates in Madrid, Total no.

Cluster Peru, 2014-2015 Peru, 2010-2011 Italy, 2007—2017 Spain, 2003—2009 isolates
C1-LPMDR 10 3t 13
C2-LPMDR 8 20t 28 30
C3-LPMDR 4 4
C4-LPMDR 3 1 4
C5-LPMDR 3 1t 4
C6-LPMDR 2 1 3
C7-LPMDR 2 1 3
C8-LPMDR 2 1t 13p 1 17
C9-LPMDR 2 4 6
Total 36

*All numbers without a footnote symbol correspond to multidrug-resistant isolates. MIRU-VNTR, mycobacterial interspersed repetitive unit-variable-
number tandem-repeat.

1One monoresistant isolate.

FTwo polyresistant, 5 monoresistant, and 7 susceptible isolates.

§0ne polyresistant and 1 monoresistant isolate. Any of the isolates were multidrug resistant.

[PTwo of these isolates were obtained from cases in Milan, Italy.

Appendix 1 Table 2. Characteristics of isolates of cluster C8-LPMDR, ltaly, 2007—2017

No. City of isolation Location of origin  Year of isolation
1 Florence Latin America 2007
2 Milan Peru 2009
3 Florence Peru 2010
4 Milan Latin America 2011
5 Florence Latin America 2012
6 Florence Peru 2013
7 Florence Italia 2013
8 Florence Albania 2013
9 Florence Peru 2013
10 Florence Latin America 2014
11 Florence Latin America 2014
12 Florence Peru 2016
13 Florence Peru 2017
Appendix 1 Table 3. Multidrug-resistant isolates from Lima, Peru, 2014-2015, by lineage
Lineage No. isolates (%)
Latin America—Mediterranean 39 (65)
Haarlem 9 (15)
Cameroon 3(5)
X 3(5)
S 2(3.3)
Beijing 4(6.7)
Total 60
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